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A method of obtaining an t i se rum against  myosin  f rom the smooth muscle  of the human 
uterus  in rabbi t s  immunized by injection of a precipi ta te  consist ing of myosin  and the co r -  
responding antibodies into the popliteal lymph glands is descr ibed.  In sect ions f rom various 
organs f rom man and animals  (mouse, rat)  stained by the indirect  Coons'  method the anti- 
serum revea led  only smooth-muscle  cel ls  r e g a r d l e s s  of the i r  localization.  

Demonst ra t ion  of the antigenic specif ici ty  of myosin  f rom smooth and s t r ia ted  muscle  [3, 10] has 
provided re l iab le  evidence of the his togenesis  and function of different  types of cel ls  by means of immuno- 
f luorescence  tes ts .  The different ial  diagnosis of human myogenic tumors  has been simplified [4, 13, 14]. 
The par t ic ipat ion of smooth-musc le  cel ls  in the format ion of a therosc le ro t ic  plaques has been proved 
[15, 18]. A definite ro le  has been ascr ibed  to them in the contract ion of healing wounds [11]. The re  is 
evidence of d i f fe rences  in the his togenesis  of Aschoff nodules in the myocard ium and endocardium [8]. 
P rev ious  notions regard ing  the cont rac t i l i ty  of the myoepi thel ium of glands and cel ls  of the mesangium of 
the rena l  g lomerul i  has  been conf i rmed by detection of smooth-musc le  myosin  in thei r  cytoplasm [5, 7]. 

In the investigations ci ted above mos t  worke r s  used immune sera  against homologous and heterologous 
p repara t ions  of ac tomyosin  and myosin f rom smooth musc les .  For  some purposes  the se ra  of patients 
with hepati t is  [9], rheumat ic  fever  [1], and bronchial  asthma [17], containing antibodies against  unknown 
smooth-musc le  antigens are  evidently suitable also.  Whatever the case,  however,  a s t r ic t  immunological  
control ,  excluding c ro s sed  reac t ions ,  is essent ia l .  However,  this has not sat isf ied the demands presented  
to it in al l  investigations [5, 15], par t ly  on account of the difficulty of isolating purif ied myosin  [2, 16]. This  
also explains a t tempts  to obtain a more  re l iab le  and convenient method of obtaining monospecif ic  ant i serum 
against  smooth-musc le  myosin .  

On this occasion myosin  was ex t rac ted  f rom the surgical ly r emoved  uterus  with 0.6 M KC1 solution 
in 0.02 M phosphate buffer ,  pH 7.0, followed by reprec ip i ta t ion  four t imes with 12 volumes of disti l led water  
[2]. About 10 ml  of myosin  solution containing 10-12 m g / m l  protein by Lowry ' s  method was obtained f rom 
100 g myomet r ium.  The se ra  of rabbi ts  immunized with myosin in Freund ' s  adjuvant, and la ter  in solution 
(15 mg prote in  per  rabbit),  proved to be heterogeneous .  After  exhaustion with plasma all  the ant i sera  
fo rmed  two or  three  bands in the agar  diffusion t es t  with various concentra t ions  of myosin  (1% agar  and 
the myosin  dilutions were  made up in 0.6 M KC1 solution in 0.02 M phosphate buffer ,  pH 7.0). In infections 
t r ea t ed  by the indi rec t  Coon's  method using pure ass antibodies against  rabbi t  T -globulin [6] the ant i sera  
caused f luorescence  not only of the smooth musc les ,  but also of the connect ive- t i ssue  s t ruc tu res  of many 
organs .  Absorpt ion of the ant i sera  by homogenates  of various t i ssues  (spleen, l iver ,  dura ma te r ,  l iga- 
ments ,  hyaline cart i lage)  p re l iminar i ly  ex t rac ted  for  1-24 h with 0.6 M KC1 solution to remove  the myosin  
f rom the vesse l s ,  proved ineffective:  antibodies against  connective t issue still  r emained  or  the f luores -  
cence  of the smooth musc les  was sharply reduced.  The contaminating antibodies were r emoved  by im-  
munizat ion with the individual precipi ta t ion a r c s  [12]. 
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Fig, 1 Fig. 2 Fig. 3. 

Fig. 1. Characteristics of original antiserum against smooth- 
muscle myosin preparation from human uterus. Two bands, prin- 
cipal and accessory, are formed in the agar diffusion test. Top 
gutter contains antiserum, bottom gutter myosin solution. 

Fig. 2. Specific fluorescence of smooth muscles in middle third 
of human esophagus. Connective-tissue structures and fibers of 
striated muscles (in center) remain dark. Treated with antiserum 
of rabbit immunized with precipitate of smooth-muscle myosin 
with corresponding antibodies, by indirect Coon's method, 50 • 

Fig. 3. Specific fluorescence of muscular coat of artery from the 
human liver. Treated with fewer antibodies against smooth-muscle 
myosin by the indirect Coons' method, 120 x. 

P a r a l l e l  gu t te rs  50 m m  in length and 2 m m  in width, cut out of the agar ,  were  fi l led with myos in  and 
an t i s e rum agains t  i t  in dilutions giving opt imal  separa t ion  of the prec ip i ta t ion  bands (Fig. 1). The p r in -  
cipal band, lying c lose r  to the gut ter  with antigen and cor responding  to myos in  [10], was cut out with a 
r a z o r  together  with the aga r  and washed for  th ree  days in buffered 0.6 M KC1 solution. The aga r  was then 
c rushed  in a g lass  homogen ize r  and thoroughly mixed with an equal volume of F reund ' s  comple te  adjuvant  
(Difco). In tact  r abb i t s  were  injec.ted each with 0.5 ml  of the mix tu re  d i rec t ly  into both popl i teal  lymph 
glands and the underlying ce l lu lar  t i ssue .  After  one month had e lapsed  twice the dose of homogenized  p r e -  
cipi tate without the adjuvant  was injected subcutaneously  in the dorsa l  region.  Blood was col lec ted  one week 
a f te r  the las t  injection. Concent ra ted  s e r a  of two of the th ree  immunized  ra~bbits f o rmed  a single band in 
the agar  diffusion t e s t  with myosin .  

Active an t i s e r a  showed up only the m u s c u l a r  coat  of the blood ve s se l s  and bronchi  and the smooth  
m u s c l e s  of the esophagus ,  intest ine,  s tomach,  and u te rus  in sect ions  of o rgans  f rom man  and var ious  ani-  
m a l s  (mouse,  rat)  (Fig. 2). Never the le s s ,  all  the an t i s e r a  were  addit ionally abso rbed  by homogenate  of 
human hyaline car t i l age .  

By using a technique of p repa r ing  the immunoso rben t  with glutara ldehyde [6] i t  was  poss ib le  to elute 
fewer  antibodies agains t  myos in ,  which in a low concentra t ion  reduced  the background f luo rescence  to a 
m i n i m u m  (Fig. 3). 

Although the method desc r ibed  lengthens the immuniza t ion  p rocedure  and m a k e s  it r a t h e r  m o r e  c o m -  
pl icated,  it neve r the l e s s  gives  a definite guarantee  that  a monospec i f ic  a n t i s e r u m  agains t  s m o o t h - m u s c l e  
myos in  will be obtained. It  is evidently worthwhile using this method both to de te rmine  the p r ec i s e  d i s t r i -  
bution of myos in  and also to invest igate  the local iza t ion of other  specif ic  musc le  p ro te ins .  
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